INTRODUCTION
Innovation requires a particular set of conditions, which are measured by the Torrance Tests of Creative Thinking -Figural (TTCT-F) and Verbal (TTCT-V). The CATs framework (Kim, 2016) illustrated these conditions as the three steps to achieve innovation (see Tasks, Thinking Creatively with Action and Movement, and both the TTCT-F and the TTCT-V. Among the available tests that measure creative attitudes or creative thinking skills, the TTCT-F is the most commonly used creativity test (Plucker & Renzulli, 1999) .
There has been a controversy concerning whether it is a valid creativity test or only a divergent thinking test (Kim, 2011a (Kim, , 2011b , but a meta-analysis study of creativity tests, including divergent thinking tests, concluded that the TTCT-F is the best predictor of creative achievement among the tests included in the study (Kim, 2008b) . In the present study, both the TTCT-F and the TTCT-V were explored in-depth first, as few understand what the TTCTs really measure, and then the relationship between the two were studied.
THE COMPONENTS OF THE TTCT-F AND THE TTCT-V
The method of response on the TTCT-F and the TTCT-V are expressed in two different modalities. The responses on the TTCT-F responses are drawn, and those on the TTCT-V are written or given orally. Both the TTCT-F and the TTCT-V have two forms, respectively: Form A and Form B.
The TTCT-V consists of six activities. The stimulus for each activity starts with a picture, and the test taker responds to the picture in writing. The scoring components include the Fluency, Originality and Flexibility subscales. Fluency is measured by the number of relevant ideas to the picture. Originality is measured by the unusualness of the ideas. Flexibility is measured by the variety of different types of ideas (see Kim [2006a] for more details).
The TTCT-F consists of three activities of picture construction, picture completion and as Table 1 shows. This indicates that the TTCT-F is not just divergent thinking or outbox imagination and is a comprehensive measure of creative potential (Kim, 2006a (Kim, , 2007 (Kim, , 2008a (Kim, , 2011a (Kim, , 2011b . 
Creative Attitudes
Kim (2016) identified 27 creative attitudes, which are categorized as the 4S attitudes:
Sun attitudes: The optimistic, big-picture thinking, curious, spontaneous, playful and energetic attitudes.
Storm attitudes: The independent, self-disciplined, diligent, self-efficacious, resilient, risk-taking, persistent and uncertainty-accepting attitudes.
Soil attitudes:
The open-minded, bicultural, mentored, complexity-seeking and resourceful attitudes.
Space attitudes: The emotional, compassionate, self-reflective, autonomous, daydreaming, nonconforming, gender-bias-free and defiant attitudes. (Kim, 2016) . Among the 27 attitudes, the TTCT-F measures the open-minded, emotional, playful, and daydreaming and nonconforming attitudes (Kim, 2016) . The daydreaming attitude. The daydreaming attitude includes sustaining unrealistic but goal-oriented thoughts while awake. It helps individuals disregard existing norms in their extemporaneous thoughts, but capture useable aspects of ideas, which is beneficial for creative thinking. Creative individuals seek unique ideas and take advantage of daydreams to achieve innovation. The daydreaming attitude is measured by the Fantasy subscale of the Creative strengths.
The nonconforming attitude. The nonconforming attitude differs from mainstream patterns of thought and behaviour, helping individuals find their uniqueness beyond existing norms. By breaking conventional or traditional ways of thinking, they develop new concepts, approaches and products; reject limits imposed by others and set their own rules; and find their strengths and pursue their own goal instead of others'. The nonconforming attitude is measured by the Extending or breaking boundaries subscale (e.g., test
-takers extend their drawings beyond a given box) of the Creative strengths.
Creative Thinking skills: The ION
The ION thinking skills (Kim, 2016) Table 1 shows.
Fluent imagination is a skill used to spontaneously generate many ideas (Figure 3 ).
The more ideas generated, the more unique and better ideas, and therefore, fluent imagination is the foundation of both flexible and original thinking. If individuals cannot generate many ideas, then they generate less substantial ideas. Fluent imagination is measured by the Fluency subscale (Table 1) .
Flexible imagination is a skill used to generate various ideas from different angles by considering multiple options or perceiving a common object or situation in different ways ( Figure 3 ). It is an even better predictor of innovation than fluent imagination. Flexible imagination is measured by the Unusual visualization subscale (Table 1) .
Original imagination is a skill used to generate new or unusual ideas, the most critical element of creative thinking (Figure 3 ). It is an even better predictor of innovation than flexible imagination. Original imagination is measured by the Originality subscale (Table 1) .
Newbox connection. At the top of the pyramid, supported by both inbox and outbox thinking, is newbox thinking or newbox connection (Figure 1 ). It connects, combines and synthesizes previously unrelated ideas; usefully refines and transforms the synthesized ideas into a new creation ( Figure 4) ; and finally, promotes the creation to be recognized as an innovation by society. The TTCT-F measures newbox connection skills of synthesis, transformation and promotion (Table 1) .
Synthesis. Synthesis is combining the essences of ideas and information into a new coherent whole (Figure 4 ). Innovation often starts by synthesizing elements of existing ideas because innovation is an extension of existing knowledge/skills. The TTCT-F measures boundary-crossing, pattern-finding, and dot-connecting skills, which connect different aspects of unrelated ideas (Table 1) .
Boundary-crossing is thinking unconventionally, going beyond a subject or a field, and seeing a connection between different or irrelevant subjects or fields. It is measured by the Extending or breaking boundaries subscale of Creative strengths (Table 1) .
Pattern-finding is disregarding irrelevant or superficial information and bringing essen- (Table 1) .
Transformation. Creativity is more than just coming up with an idea; synthesized ideas must be transformed into a useful creation, requiring individuals to diligently and persistently elaborate, refine and simplify to produce a final creation (Figure 4) . The TTCT-F measures elaboration, refinement and simplicity skills (Table 1) .
Elaboration is necessary to refine details, explain, expand, enrich and complete the lengthy transformation stage. It is measured by the Elaboration subscale (Table 1) .
After elaborating the synthesized ideas with details, refinement is necessary to improve or magnify the uniqueness of the creation by experimenting with unexpected variations. Based on others' perspectives or criticism, further refinement makes a good creation better. Refinement is measured by the Richness of imagery subscale of Creative strengths (Table 1) .
When transforming ideas into their maximum usefulness, there must be a balance of elaboration/refinement and simplicity. Simplicity is removing unessential elements to make the essence useful by thoroughly understanding the complexities. It is measured by the Abstractness of titles subscale (Table 1) .
Promotion. A creation must be promoted in the right place at the right time so that it can be recognized as an innovation by others and society (Figure 4) . The TTCT-F measures storytelling, articulation and naming skills (Table 1) .
Crafting and sharing compelling and interesting stories is necessary for promotion.
The audience remembers simplistic and persuasive storytelling better than factual lists, because it appeals to the audiences' emotions and enables them to create mental images. Articulating features and benefits of a creation is also necessary for promotion so that the audience can understand, accept and desire the creation. Both storytelling and articulation skills are measured by the Storytelling articulateness subscale (Table 1) .
Developing a creation's name or title that grabs others' attention is also a necessary skill for promotion, because it helps the audience remember and convey it to others.
Naming is measured by the Expressiveness of titles subscale (Table 1) .
Relationships between the TTCT-F and the TTCT-V
Torrance ( However, the study (Torrance, 1990) was never published and is currently unavailable.
Kim (2011b) also argued that Torrance intended that the two versions are a part of the complete measure of creative potential, because they measure different cognitive skills and attitudes.
Ongoing discussions in the field of creativity measurement are whether the TTCT-F or the TTCT-V measures general creative potential and whether creative potential should be measured in a specific domain. Baer (2009 Baer ( , 2011 argued that the lack of relationship between the scores on the two versions of the TTCT disproves the TTCT's ability to provide a domain-general measure of creativity. Baer (2009) claimed that the two versions are like two completely different IQ tests because they are unrelated, even though they are intended to measure the same thing. Baer (2009 Baer ( , 2011 argued that the correlation of .06 between scores on the two versions indicates that they measure two different con- In addition, the TTCT manuals provide both age-based and grade-based norms, so it can be assumed that standard scores on the TTCTs are fair across age or grade levels. Torrance (1977; Torrance & Aliotti, 1969) and others concluded that scores on the TTCTs are fair in terms of gender; however, this has not been confirmed by recent research.
A definite confirmation of the gender neutrality of the TTCTs is important because they are often used to identify gifted students, and could be biased if male or female students have higher scores than their counterparts.
The research questions were: 1) How are the total scores and the subscale scores on the TTCT-F and the TTCT-V related?; and 2) Between the two versions, which one is fairer across gender?
METHOD Participants
For the present study, scores from the TTCT-F and the TTCT-V were used from 994 participants ranging in age from preschool children to adults. The sample included 597 males and 364 females (i.e., 33 participants did not indicate their gender). Table 2 shows the number of male and female participants for each age group category. The data were obtained from the Scholastic Testing Services, and sampling information, including demographics, was not reported because of the company's anonymity policy. Each of the subscale scores was approximately normally distributed and the skew and kurtosis value were not greater than |1.0|. Some creative attitudes and outbox and newbox thinking are assessed by the Checklist of 13 Creative Strengths of the TTCT-F.
However, these scores were not analyzed separately because Creative Strengths scores were available only as composite scores, which have been included under the creative attitude category. Considering the large sample size and multiple significance tests used in the study, I used conservative α levels (=.001) after Bonferroni corrections in all analyses of the study.
RESULTS
The correlation coefficients between the TTCT-F and TTCT-V subscales for the total group are presented in Table 3 and those for male and female participants separately are presented in Table 5 . As Table 3 and Creative Strengths, r = .13). Verbal Index was more strongly associated with Figural As Table 3 
DISCUSSION
The significant relationship (r = .39) between the overall scores on the TTCT-F ( Figural) and the TTCT-V (Verbal) might indicate that the two versions measure one creativity factor, which is consistent with previous findings (e.g., Clapham, 2004; Ulger, 2015) . However, it is inconsistent with Torrance's (1990) and Cramond et al.'s (2005) elaboration skills (to focus, think in-depth and express complex thoughts) whereas males are best at original imagination, which respectively best predict their creative thinking skills. This is consistent with previous studies' findings, that due to their attention to detail and their persistence, females are best at inbox thinking and elaboration skills, whereas males are best at outbox imagination (e.g., Cheng, Kim, & Hull, 2010; Kim, Cramond, & Bandalos, 2006; Kim, Lee, Chae, Andersen, & Lawrence, 2011; Razumnikova, Volf, & Tarasova, 2009 ). This might be because traditionally females are expected to conform to rules more than males (Bender, Nibbelink, Towner-Thyrum, & Vredenburg, 2013; Charyton, Elliott, Rahman, Woodard, & DeDios, 2011; Cogérino, Bois, & Amorose, 2006; Razumnikova, 2002; Stoltzfus, Nibbelink, Vredenburg, & Thyrum, 2011) .
CONCLUSIONS
The results of the present study indicate that the TTCT-F and the TTCT-V are significantly
related; yet the TTCT-F is a more comprehensive, reliable and valid measure of creative potential than the TTCT-V. The TTCT-F provides test-takers with profiles of their creative thinking skills and creative attitudes compared to their peers. The profiles highlight testtakers' areas of strengths and weaknesses so that they can further develop their creative potential. This information is also useful as a cross-pollination tool, because notable innovators in history have cross-pollinated with others with different strengths. Cross-pollination is sharing, adaptation and building upon the diverse expertise of others, which stretches across fields through networking, collaboration and/or win-win competition. (Kim, 2016) .
Traditional IQ tests are a common form of assessment used to identify exceptional students for alternative programmes like advanced placement. However, Kim's meta-analysis (2005) showed a negligible relationship between IQ and creativity, which indicates that even without high IQs, individuals may be highly creative. The TTCT-F is culturally fairer (Cramond, 1993; Torrance, 1971 Torrance, , 1977 Torrance & Torrance, 1972) and predicts creative achievement better (Kim, 2008b) than IQ tests and other creativity tests (including divergent thinking tests). A creative mind is today's greatest treasure, which needs to be identified and nurtured. This will help reverse the creativity crisis that stems from the creativity decline in the Unites States since the 1990s (Kim, 2011c) . The TTCT-F should be used to identify and develop all children's creativity.
